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mm. 1 1 mmtttzmt±.\zm2wt£& 

T, 

i»E^M*CfcUMfc*tSft1"**JJK*#ixiqi« 

~ 5xt0l 7 atoms/cm3<Z)jgJn?#£U 

«ftWtt*a-rs««3«wi«3ft«N^ir*;i«TroBV/d 

ecfilrt* «t /* fctt P ^)Vm-Q 5iV/dec BlrtCtt 
T, 

iWe»ttJi<fCttttJlfl:*Wi*r***5E**«lxiol« 

~ 5xl0 17 atoms/cin3<7)fij£T££U 

<a«Ht S tttfN^ v *;HiT80 ±30mV/dec 

*±Of/*fcttP?**;i'S"aM)±45iV/dec filrtOK* 

~ 5Xl0l7atois/ci3«)««T#aEl/. AO, 

fciSTS fil©S2p{i^ { N?r ^;i/^-aOinV/dec HA* 
J;0C/*fcttp^^*;i«TjSiflf/decC4l*iK:"R**lttl 

bur* 4] «aMHff*«-r**»±c»j*snfc»a 
mresttw * c «^a^4i*s-r **ji7c**« i x i o i « 

~ 5xi0t 7 atoms/cia 3 <Z>}g&T??y£l/. Ao. S^<Rrtt 
**T S mt* N ? * * ^M-C80 ± 30mV/dec WW « <fc / 
* fc I* P f - +■ * fl'STBO ± 45mV/dec KWCK * 5*g«y 
-f hM¥&#SB£#LT«»£$ft££<b£*?Sa<J:-f5 

hfcftKliAti&C «k 0 fiJcJM L ftKfldt&ifflE&ttff « 

iROtfl: L Tfl 6 ftfcJKflMUR £ TfitfiJtS ft 3 C £ £43rSfc 



£#SB. ' . 

a. 

Tm&L £ ft o T. 

WE*H**fcHS«^tt*^afflEJIte T^S I/ . 

ao, *0#tottA*?r*;i^fo£«»--aT*«cM 

ME#MiaJIMU:C«RWK'7* 

iat. 

m 1 WSMgCcfc OifflE#BHS3iail04>fc< i t>- 

/t^-->yir<t o Wf53satta*MKi^-r«fiS:$ft-5 
frESttJiJbiiyi' hie»Bi4j5iarr*is£. 

Any >7E**£tr*HJK ( pc*sv>TSB 2 

>ms-rst*i^iESttM<i:ifiiEy'f Maw*© 

»Bfcll«fl«S»]ftT*:Ell £ , 
S*»BMW , EiHtSJB 3 cofliMIi; J: rWEJHflMt 

£4>fc<<hfc&Tft3i£ft, 

iffijgttJitt»ftttff7WWi-^iS!idiv». Ao, me 
B. 

CfltsRui i o ] mm 9 C*V>T. ff 1 oatMSfas 

0 ~700 ^WSSffillTffbft. %2 3itt\t J M3<»m& 

■r-5¥»*SB. 

ait^lftfiT'S^JSTr^A^ 1 x I0l6~5x 101 'atoms/cra3 

<Dmgxft&L, ao. «a«Ht**rsfifio«wH 

gA«N?i'*;i'S'C10niV/decUi > F*?i3<j;tX/$fc«P^v 
^;UMTI5inV/dec BU*»3R*5 C t SWaiTi^W* 
^B. 
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mm 1 2 ] mm 9 iWEBfflif Ctt« 

&fl:£B*)g-f ■5&JS7C5fcrt< 1 x I0l 6 ~5x I0l7atoms/cm 3 

*;UST80 ± 30mV/dec £U*«3=k /£ fcte P * JtS 
T80 ±45iV/dec £ t *#aSi:T5¥®ftS 

a. 

mm 1 3 ] mm i 7i5iww 4 7 71 

£Ste0.0l~2 tfmTaSJLtaHWiWMM* 
B. 

m*« 1 4 ] flfc&s 1 n^mm 4 s^iffjfts 7 71 

S»3R«9C*V»T. WESttJi'PCttC i; F. Br 

mm 1 5 ] mm 1 ^sn^is 4 s^tiM** 7 71 

Si3W9C*HT. WSESttS^JrtiC I . F. Br 

aWE5a«4iWIESffliiiWEy-f ne«Kt»iwc» 

M&X 1 6 ] mm. 1 7}£§i!#JS 4 *fc«if 6 £ 

tttFe. Co, Ni, Ru. Rh. Pd. Os, I 
r. Pt, Cu. Au3S»5at*hfc-«*fctt«WKI 

mm 1 7 ] mm 1 ^sfs*^ 4 i^tsis^is 9 \z 

£¥##SB. 

>imw5T*t*rawESttJitttEy'f Meant© 



££n-5£iiftj&rc& 5 C <h 3¥&#SB 

i»*iF**r*»±c#MB£M«j^-*is 

XSi. . 

WE#ftK8#KC#l'T8IM:*ttftT**Jl7c** 

1 ott#waacj:»3mE*jma3iw«4>ft< 

/t^-=>ycJ:0l»EIS*tta3W*<O*T«l5liSn« 

Any >7as*dti»H««i»Kfiv»T3R 2 ©ammos* 

fr3 die J: omESttB+roiKWE^IlTBISSyy * 'J 
S3lMft*C*tt*»3©il8|»^C«fcO«rEy-< H 

^sMttaattff^w-^FfiiJdtvi. «o, me 

/fcSnsSJIfciSftT&S d i fcWSttf 5¥##SB 

[11*9 2 0 ) mm 1 8 ££tiH#JS 1 9 II*$V>T. 
WE^SHamiR©fiaK^ft««E^C V DfcKcfc 5 H 

[at** 2 1 1 mm 1 8 sarins)* 1 9 c*ht. 

8^*tt*T***7E*iLTFe. Co. Ni. R 

u, Rh. Pd, Os. Ir. Pt, Cu. AuA>63! 

UMBX 2 2 ] 135^5 1 8 S&ttflf SB 1 9 Cfe^T, 
/Nny>5E«*#t«?HjWa«*»Wl+K:HC t . H 
F. HB r. C 1 2 . C I F3 . BC I 3 . NF3 , F 
2 , Br2 ft^tHt*»*»6aMEHfc-«*fctt*** 

*SBro^S^&. 

rawes 2 3 1 mm 1 8 ££«iff*8 1 9 cuv»t. 

IB 1 <Dfla&$iM\ttiO ~too 'cwsaffifflTffbti. S 

2 s fciijB 3 ommnawoo TcsMA^ss^HTff 

[0 0 0 1] 
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[0 00 2] 

h (TFT) *«j«-r*SaB*<ttI*tlTV» 

ff/H * Cl£ < Jfcffl S ft. fir l3i«ajRS» 0* -f y 
[0 00 3] flfctt. *fia»SHIC*3V»Tttv hU^ 

6c^«^6®7 i -^fflr^4ffla-r*D5;yiria* (7 

CTFTSJfcflTSIteai&aflTV**. 
[0 0 0 4] UttCiSHTtt, SttltLTlMMia* 
& (7 : E^7r^->U3>Bl) *fliv»fcTFTa<5MHfc 

a^ag (#U^'J3>BD SflfflLfcTFTjMMfiS 
ft-6. 

CO 0 0 5] «»±CJSftttS«K&»fi!tr***iL 
244103<W«8K:E«SnfcSaR* t 4iMJIT*S. £<Z5&f8 
Tts* (»C=y*-;W *fi|«T*iiKJ:0.500 -60 

[0 0 0 6] «rB9¥T-321339 KE«3ftfca*tt 

[0 0 0 7] LfrU JL©«fcTFTSm»T«f|[a» 

0S&£. ^0TFTT»J*T5£itt*"Jiefc©*<K 
[0 0 0 8] 

-tfflV>TWl«anfcMOS FETCBCttf-BttlEft* 
T*TFT«S®Lfc<TttfcS&V>. 
[0 0 0 9] *iT*Wffl»Tr§lwr**lHtt. 

[0 0 10] 



&RtttgftTFT«S*££j&tT*fcife-afcSS<t:U 

a*«sn. T - FT^tt*wr/t5^-fa)-oT**« 

[0 0 11] fl*tf. tSJIttffCtt->'j3>JK?«)5F# 

[0 0 12] *%IH©¥#^SBSrSlST^(Cti. I® 
^T&S. HP*. *&<£t>*ry74M«T***a* 
[0 0 13] -eofc»lC*W«»TBII«r*Sffi©«JS 

t . » 1 ©JWRffiSie J: 0 l»E#ftH3*Bl©4>& < t 

IOttl*l»S-r*Ult. /^-=>^CJ:0iWEISJl 
tt«3Hll«>.*T«J«an4»tt«*»<«"5-«Illi. » 

TBKfcaWKMWlCiJUTJB 2 ©flMSSf?? Zt 
EJ:0lttEffiiM*©ttE^7»*y 
r^i^lCfflEfittSt^riSy-f h«IMIt£©jrae» 
«fl«*»j«t*Ifii, S5$Sf?ffiSi*l-:fctt33!3© 

»jwrac«toiWEjR»ft«**»fci»Ey-r Meant 

feffL. »ESttJBtt»iittff7W»»-^C»v». *> 

[0 0 14] ttJKDfllJ«catjfcfKt»ftT»fttta* 
-5 1 , 13 9 tC«T« WMR©»Bl*n» 6 ft 

5. E9«^SKa^<7)^a<t^g:i:UT?5^ s !?-32 

mgii«9o lAwans. 

[0 0 1 S] ft*. Cromfi^«9 0 1 tt#tt*fctt 
(9 0 2T*3tl5) IC»LT««SBIC. AO. 5V» 
V»*tH5Wat3l«*«. 9 0 3TSSft5<mjfcl 
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[0016] sec. S9 cjRT8Wtft*ijw>rta5c* 

BUT, »ftttrt«ftS6JC«B««*Tt£*LfcTE 
M3«JWai0T«*. 

[0017] m^. **w«)»jitta*«»aeawctt 

s i o \ZKtmz&#$.fMtmmih i o o i 

[0 0 18] IS 1 OCfc^Tl 0 0 2T75$n5 

o, ttftttff i o'o2©jetf*flisjj&»e. *M**fctts 

ttJSSl 0 0 l**SV>Ci»Wfa:*WClSJlJSftl/fc 
JitsWHBT**. ft*. tt*8*ttff 

1". 

[0 0 19] *5MHCDiMK«Slltt. Any>7C 

£$ft. 5xiO»7atom$/cB3 K±««WT«IBUTV>fc 

->yy;WMxi0t 6 ~ 5xiO l7 atoms/cin 3 (J?*L<tt 

jgttJit»flDXk!>af*aT) Kenan-en*. 

[0 0 2 0] m> WSWFfciBftAl/fc <*HWC« 

antft^) i&^m^M (cu. ai» feraatcy-y 

[0 0 2 1] £01$, -> 'J 3 >®^?ro^^*S-&^ 

[0 0 2 2]- CO*lCl/T»i*Snfc«*tt* 1002 

ftv»»^ttcflinfctt»cft*titiis*i*. £ft»*. 

i-^TXRSroHH <bft Ste? ffl •> U ^ 2 ft 

[0 0 2 3] BP'S, 0 1 0C*V»T1 0 0 2T^3ft<5 

u 7«r}fa-r*«7iXPi5A% £ft < . 

[0 0 2 4] £©*ft«IMMW*«WC*«fl: 

E*«JW»tt.h/J\3 < ft 5 i t fcx*;u*-MftWSCft 

O^SiJtiSHSftS. 



[0025] c©a«iMaawoo r:&&z.z> (ft 

[0 0 2 6] a-aT**W#6tt. GU;0«CLTf#6 
1 0 CjRTttttCfcHT. 

[0 0 2 7] r*Y'J7Cio-CSW«C*»Jli:JlJa: 

[0 0 2 8] #3SBJte±iE0<fc5ft#/£Tft5ieiitt3 
jfilglfcflffl UTT FT Ef«3tt*¥»*ail0Stt» 

tttgft^^sa suits *> <ot* s. 

[0 0 2 9] K±OJ:5&*flW®«JSEK:oir»T. 

KC«r *HJM»JTt> o tush fti»9J zftocttr 

[0 0 3 0] 
[HM0J] 

tiLLtzMmmmz* nmby>i?z? (tfd o 

[0031] ft*. *sot«nsuffir*#JHia*«iro 
»*<t*»tt. ^^7-321339 n&mziffisnftm 

[0 0 3 2] SimSISft5S»10.imtt 
5. *SIM«ITI45*»R±CTill«tl/T«fl:S#« 
1 0 2 *2000 A©WSCrt«-r*. 0 2© 

ja^fife&LTfiWESIICVDSs. ^XvCVDffi, 

[0 0 3 3] ft£. aK#AK3XK6tSJM:?*IB. 

fc, BW»C 5xi0^ 7 ~ 2x I0l 9 atoms/cm 3 0K^7)*#£ 

[0 0 3 4] *C. *SSS^KiO3S00 -lOOOA 
(**ISWT?»i350 A) <0{?$ir«E^C VDftlCio 
TfiJtSS-TS. fiiag^^iL/Tttx^^^^X SiH 4 . Si 
2 H 6 , Si 3 H 8 ») «rfflV»ft«SV^. ft*. MffifcCVD 
ft »c «t 0 fiSK L fc*JlKa JRWa»«)tt*fl:«)K t: § «8 
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[0035] ^k&. i o 3 amfimt l 

[0 0 3 6] 500 ~ 1200 .4(7))?$ 1 

1 0 4tt#M&XM 1 0 3 \Z%LT- yW&Om 

[0 0 3 7] ftfl:3Sflll 0 4(Cj;oT®M5n-5Mta 

10 5tt. HSBESt&afalCfi^fflSffTSa'Jv 
M^!:^2nti^. (01 (A) ) 
[0 0 3 8] aa«Hft c PCi5V>TUV3t£IJHt 
U (Wl 0 5C«fcoT«SLfc#iiHS*llltl 0 3W 

[0 0 3 9] fc*J. «IMt*l!lft"r**fll7£*tUT 

te. Fe. Co. Ni. Ru. Rh, Pd. Os, I 

r. pt. cu. AuA^a«*xfc-a*fett*a*aja 
[0040] ms^ss cjaaMraaaiat* 

TlOOppm) Try^^t^WUfc^v^^mWI*** 

SC«t "5 frA'S^ff Lfc*V»*Bt 1 0 6 *»fiW 

%\z#Mlr*Z.tiFV&Z. (01 (B) ) 

[0041] fcc. ^Sttswafifc^ti'sso *c. i 

«p|B!Sltfl)**lilUtff-3fca. 500 -700 -C. f^W 
Idtt550 ~600 roilT 4-8 &Sfffl©M£$ig (SB 1 

mmm) taATSMmaaw 1 o 3 OTMUftfcfr 
^. uT^atts^K 1 0 7tme>ti*. m 1. 

(C) ) 

[0042] z.m, tsaijjiajaft-tttfcttttttisft** 
1 0 5T»an-6«ww*iaB«)*w*rti*»6***WK: 

0 8Tf«Sn«J:5lCtliftJ«ftia«B»-*WCIfl*-3T 
itfrf*. -COB?, Mill£&«»Surn£Ut::£oTfi 1 

[0 0 4 3] fti5, 1 0 9TrS$n«W«=-y^;i'SStt! 
«KT»0. JtS/&gmt£l 0 7Kit^Tili^fi&T=-y 
■Jr^&^^TLTVii. t&nftttL 0 S ttttJU**<ji£C 



[0 0 4 4] »ftft©fc»(0aH!MaaA , )»7Ufc 
fc^ ftKfcSXK 1 0 4 *l»3cr*. JLWlOIttAv 7 
[0 0 4 5] 7^*3. «0ADy>7C**£tr»BMW , "C' 

[0 0 4 6] fclC. f# 6ftfc8fitt&*ll 1 0 7 5r./1^ 
>^ LXmzT F TWgttli LT«U6T*ffitt» 
1 1 0 SJBfifcf-B. fc*3. *3WrttStt»0R«#S 

[0 0 4 7] SttBl lO*Jg)3EUfe6. ffiffif I 10 

uzmmmm-efcz?^ bimmi 1 i&oo -isoo 
A( *sd6ff]T(asoo A) ©wsiafcBtr*. y-r hie 

ftggl 1 lWB)tK7jffi«. »CVD 

[0048] «<ka*«oftto 0 i:Sfta*flK» 

[0 0 4 9] /Nny>S3R*^t^ffljWc4Ji»T 

whmbm (Mwmsm) zk?. z.<r>nammysj\ 
-r*itft3Bica^fct>©T?**. (01 (D) ) 

[0 0 5 0] croy-y^'J>^rorc:«)Wa^fflS{5. ^ 

bst*5. ^n^TrossTtjy-f H*e.^i 1 1 & 

[oo5i] zorzft. ^©»jKwaiaofi*iefflwoo 
*c*a^.«fi«Tffv». ??tb<isoo ~iooor («a 

IC(30.5- iWNWtfft. 
[0 0 5 2] ft**. sMUfifflTtt. (02 ) 
«lr»UTffi<t** (HC i) 3). 5 M0ft8?«co;gg 
T^' : t$-ti-^S?ia^, t 1 5 (-*5 , ' 1 T. 950 *C. 30^WJ0^ffl 
!*fT3. 75*3. HC 15SS$±IEfiS^±<i:r5i:. 

[0 0 5 3] *|lM«iiTI4yND'7-'>7t^?r^t?<t 

^<hbT, HF.NF3.HBr.Cl2.ClF 
3. BCI3. F2. Br2 f?o/\ay>^t;fl:^»i 
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coo5 4] c©iac*v»T»a»tt*fctaiittisfto 

mm) mmzzvfvzvyvzn, wmm&.~ 

v >rfrt It o T*M.<P~MBL bTffi£ £ ft-5 <t#A 5 ft 
■5. 

[0 0 5 5] ft^T. SttB 1 1 0+ro-y^HirA 
-f^«rttC»»*4*ftV»SJt ( ixi0l fi ~ 5Xl0l7 a t 
oms/cm3 , # £L< ttgttM^WXlf >*«£t~F) CS 
Tffi*3ft*££!&*S I MS*MfrCJ:i3»BSft"CV» 
5. TIS«) ixi0 l6 atoms/cin 3 iV^ffitiS IM 

}g£« S I M S $ttPP» 5 ft^Hillffl WS/hfflT % -3 T 

[0 0 5 6] ft*, *J8gB#6©»*T?«ttiMtfl)l!lft 

cK«Me^£**ftfc<'»£#*.sft*. 

[0 0 5 7] UttOS I MS^«fTfi»af*I 

[0 0 5 8] y-y*'J>^lH«:fTfco£ig3\ 
>7C*** IX10 IS ~ ixio20 a toms/cai 3 CDfi&Tg&??t* 

[0 0 5 9] fc*3, =y*;w*«»ft:a>lRciH**fctt 
[0 0 6 0] L*LJdElS«»Ut*Hft t f , eJ3V» 

#»d#ac«*t»dU"a»ft* (sio x T^snsK 

[0 0 6 1] Lfc^»«fi-^»afittJi 1 1 o 

«t»C£*ft«***AnY>^K±oTll»Sft* 

a». ->'j3>H±oms&cj:-aT*Mi*n. a sc. 
ft*. 

[0 0 6 2] ftoT, gte® 1 1 0tt/\ny>8HftT 
rofin&ffiack 0 =>y trMflW'l aftttCSMW 1 *^ 
S£C3nrjfe$Hift£Sft. io. fittfil l0£«j£T 



4»tt*fcW*ttlMia* IX ftT£ 

[ 0 0 6 3 ] ' ±E»«MBaCJ: 0 JStta 1 1 ■ 0 t 
f-i hffiMRl 1 lOirafTttSWtftfiJBjWBfrL. 

100Aeoa*R)MIMkSftT 200AfflJ!l«ftJW t »J&S 
ft*. y-f MGRKl 1 10±K^(iCVDftT 

[0 0 6 4] *6C. ±EAnY>gH»E*3tt3»M» 
fflafcfl&Lfc&K, S^#H^+T350 TCI BBS*© 

ft-S. 

[0 0 6 5] 1 1 OttF^-fXy^YS 

T»J5fc£ftS**. *©ejgttlOXy^CSWUfc^9 

aft«0-c7?Xv^*-"?0»£fc*fc-a»*. 
[0066] k±0*klt, y-r higan («aMt 

K) 1 l io»j**T!**7LfcS. sfccY'f 
SKX/ty^ftTfe-aTjamW-*. iLCOT^S-^AH 

[0 0 6 7] £43, ♦HJWJTttY-f Smffi (Y-f HE 

;k ^u^fXftJa^itfeTr**. sac. 

[0 0 6 8] ^11. 01 (D) (CS1-«C7^S^^A 

)l=~^Am<D/^->l 1 2*WdtT*. ft43C«)^ 

■&T43<. (02 (A) ) 
[0 0 6 9] -e-LT. 7;i/5-^AMO/t^-> 1 1 2 

ftSaK <«A.HHSH S P7-135318#) ^ 

onaaMfciscjioT. /^->i 1 2«fii®ir«# 

?LH«Wl^»biSl 1 3#5&&Sft£. **JtWeti 
1 1 3 7 (trnitS. 

[0 0 7 0] 0 2 (B) KST**mtt»IWHMfcBU 
1 34®fiJtL,/i:S, HSl/fclr»W5>XhVX?£tt«3lift 
<. *LT. SKO»flBMt*ff5iltC«t>J. ®Sft 
ffiffi&<m 1 1 4 S:^fi£f*. IfffiigSffi 1 1 4 

[0071] a±©xa*»Ty-f>*ai 1 5 
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[oo7 2] msiavmitm 1 1 4*t»j*1/ 

P^f^PSOTFTSfWrBfcStfB (#n» -f 
[0 0 7 3] Z(DJM\Zi3V*T. flWC7*E4l]fttgi&I 

Sftfcy-*«M i i6th*w 1 1 7 a«#jjta 
ft*. 

[0074] iwtuvKtaaisa^Lfcfi 

SLfc«CB«Prf*>«M':*->ftA*fTfc3. :o-f 

OfeffiK-XM'C'b-aTfr&feft*. (0 2 (C) ) 
[0 0 7 5] T<5£. V-^116, h'K>«« 

lis. ii 9«&sn-5. •e-Lry'f h«s i i s 
BT<a 1 2 0T»an-6*«w«eE«^«c?i'*;wB 

[0 0 7 6] ^+*;WEMifllWl2 0£KW> 

«Wl l 7 &0mttEK3ftfcffiSKTOe4MHftl 1 9 

ft. 3-r*)mfoffi$. 1 2 0 t K W XKW 1 1 7 t© 

mc»jfcSft3K*#fc8»rr*3Ml£ffT*. 
[0 0 7 7] T-^WWfcflWU 2 0 (fltffCtt 

tt*«T»dtaftTv»*. «tt*fcttiwwcxtt*« 

7iHWT* 5 d i: *«* U TV»*. 
[0 0 7 8] a SC. .kKO^WHK *><3j£Alg<0 

CtlCcfcoT, -f*>ftA*«fftoftfcflW«)7=-;U* 

>ttA»csttJi*«a»fca«©0a!Wf>M3ft*. 

[0 0 7 9] *XfcftLS£H)0 ~350 'COS** 

fflTO. 5 — 1 B»Mtr ^ i3»*WTr**. CfllSteStt 

12 txio21 atoms / cm3 £TF. ff* L<te 1X10»5~ 1 
xi0 21 atonis / cm3 ©figTzK^SSfloaftS. 
[0 0 8 0] C5LT0 2 (C) CjRTtflfeWtSftfc 

6. &csmtgftRL 2 usnw*. mmmmi 2 1 

TTfeoTWdtaft*. (0 2 (D) ) 
[0 0 8 1] Sft. #»tt«iglST*S#'J-f 5 KSffl 



fa±ri<0ft£, 
[0 0 8 2] Bfflmm 1 2 13>^irh*-;U 

o»j**ff v>. v-*«if 1 2 2 1 k >mm l 2 3 

£«ScT5. a SIC 3 5 Ot0**£Hft«pC*l»T 

02 (D) C^-rTFT^^TS. 
[0 0 8 3] 02 .(D) CiSrTFTaKW«)fc»«t> 

£/> W |g2 . iiaisraiAsct-ejig^facoT f tabs 

[0 0 8 4] Cl'T. ittXatKftgttff l 10£flMT 
[0 0 8 5] **JlM*£]Kl,fctt6-. SfttSfetetttt 

[0086] iCT«awif**rr«»t:±K:ffitts* 

S»3 0 1 ±£TMJ* *t*CE«aft&BttJfT» 

[0 0 8 7] 75*5. 3 0 2®«ttTjRSft**tttt=5/ 

«. *&. 3 0 3»4WEft«C««SV>lCj:-3*»i3^-3T 
»JjtSftfcgaWftttff*«?MELfcWJrT**. Cft 6 

[0 0 8 8] Sfc. *SBE«TwUfc¥a-C»ftfl:*ff 

«H*sfcf4tttt»Stt=y^^san*W3 0 

2E#UT*»SK!*#fa (H'PKJS^TfcHn^Sft 
[0 0 8 9] ftoT. 03ro«fCStt^#1*3 0 4£E 

Ld^fe. =yy;MRD«W3 0 2t»tR3 0 IWSli^ 

[0 0 9 0] cro^flf^tT^t. ^r*)l?iftt& 
EPS. TFTCDSttStLTSttET-SISir. 

[0 0 9 1] et-tOTdttt. ^aTfttiifixSfe 



(9) 
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*#T**c«l»"r«ii*«T** it ft**"* - *. 0 
3 0° tUfc«*C«5S-TS. 

[0 0 9 2] BP*. ■ 3£ttJM©^T%*.*<!:»tt» 

3 0 4*9 0° mEa-ttfc*****.^*. 

[0 0 9 3] CUT. *3tti«I^S£-3T*3MB#5*^ 

Ki/fcB2 (D) jaR$n*¥«w«fiii©«M«t*ia 

04 (A) ttN^**JI<fflTFT0)*aMftt 
(Id-Vg fctt) . 04 (B) ttP^**;H8TFT0>* 
ft»tt*wLTV»*. ft*, Id-Vg 'fftt*jRfif97tt 

[0 0 9 4] 99kaV GltM h«E*. ttttW ! Dtt 

1, 4 0 3TSR3n*ld-Vg fftt (Id-Vg ftlft) ttKl/ 
■i >®EVD= 1 V09#<O<fttt£jRU 4 0 2, 4 0 4 



TSSnSId-Vg 4*ttttHH'>*JEVD=5 VOTBfco 
«H£*jRLTV>*. 4 0 5. 4 0 6I4KH>* 

flEVD= 1 V0Kf<O'J-?$SIf€*LTV>-5. 

[0 0 9 5] ft*. '*7*W (0 4 (A) TlilV & 
T. 04 (B) Ttt-lV K±) 0>KW>*tt doff) 
t, 7*tt<&U-2*WIG)tt. 1 

xi 0-1 3 A (»TFHW) ^TT*^>WT. 04 

(A). <B) Ttt/-fX£ffira3ttTL*oTH*. 

[0 0 9 6] ddT. 04 (A) . (B) iC^SttSl 
»»tt*5JR»fc. *«Hlc£*TFT<0«*«fttftt 
a2CjRT. ft*. SiteN^r* 

0. S2(JPf-^^^TFTW€^,#14 (ft.fflO,£ 
MS) ^SI^^L/TVs?). 
[0 0 9 7] 

mi) 

(SingleGate) 



XJtA 


(VD-1V) 
(VO-5V) 


{VO-iV) 
WV3Y> 


MLItpAl 
tvo-i V) 


(VO-5V) 
.yo-i v> 






(VD.4V) 


<vo«. i \n 






(VO-IV) 
fVG.5/1 


ifiUrttP*! 

<VD. t V) 


(VO-1V1 

rvtwsvi 


CVO-1 V) 

(nm\ 


Point 1 


e&si 


205.30 


1.001 3.30 


7.84 


7.79 


0.06 


82.66 


160.91 


226.64 


0.20 


-0.40 


Point 2 


72.80 


219.05 


0.751 3.85 


7.90 


7.76 


0.12 


71.10 


171.21 


245.00 


0.10 


-0.C5 


Point 3 


74.351 221.85 


0.45 


2.65 


8.22 


7.92 


0.05 


88JW 


170.60 


246.84 


0.15 


•0.15 


Point 4 


62.611 201.70 


0.40 


2.15 


8.19 


7.97 


-0.13 


79.60 


141.63 


197.88 


•0.O5 


-0.25 


s>oint5 


48.071 151.23 


0.40 


1.60 


8.08 


7.98 


000 


95.12 


113.99 


153.26 


0.10 


-0.10 


Poime 


74.00! 221.70 


0.30 


2.45 


8.39 


7.96 


001 


64.31 1 165.85 


245.36 


-0.10 


•0.30 


Point 7 


55.30) 170.60 


0.95 


2.85 


7.77 


7.79 


005 


82.101 137.19 


175.19 


0.10 


-0.15 


Points 


69.90! 208.05 


0.75 


4.35 


7.97 


7.68 


0.11 


75.081 165.49 


232.56 


025 


0.00 


Point 9 


60.91 1 184.95 


0.25 


1.95 


8.39 


7.98 


0.02 


93.081 136.68 


202.16 


0.05 


•0.10 


Point 10 


60.20 


180.85 


0.50 


2.15 


S.08 


7.85 


0.01 


76.93) 137.96 


190.16 


0.30 


0.G0 


Point t1 


63.43 


195.45 


0.40 


2.40 


8.20 


7.91 


-0.08 


78.77! 136.48 


210.12 


0.00 


•0.25 


Point 12 


63.57 


193.45 


0.45 


2.40 


8.15 


7.91 


-0.05 


75.78! 140.50 


207.06 


0.10 


•0.60 


Point T3 


68.51 


211.45 


0.40 


2.85 


8.23 


7.87 


0.01 


78.62| 160.14 


222.11 


0.40 


-0.55 


Point 14 


66.78 


204.05 


0.40 


2.10 


8.22 


7.9d 


-0.02 


74.381 148.21 


220.63 


0.3O 


-0.50 


Point IS 


61.30 


135.95 


0.45 


2.35 


8.13 


7.90 


0.05 


81.251 137.90 


205.02 


0.00 


•0.45 


Point 16 


68.70 


208.75 


0.35 


1.90 


8.29 


8.04! 


•0.01 


71231 151.01 


227.97 


0.15 


•0.30 


Point 17 


68.18 


211.50 


0.40 


1.80 


6.23 


8.07 


4.03 


71.101 148.36 


223.84 


O.30 


-0.60 


Point 18 


63.02 


197.50 


0.40 


1.65 


8.20 


8.08 


-0.10 


75.641 142.34 


206.02 


0.20 


-0.35 


Point 19 


66.07 


201 .25 


0.60 


2.70 


8.04 


7.87 


0.17 


87.231 167.03 


216.19 


0J2SI 


.0.40 


Point zo 


70.37 


210.60 


0.60 


2.05 


8.07 


6.0 11 0.02 


79.041 162.28 


229.81 


0.20 


•0.30 


«* 


65.37 


200.01 


0.51 


2.47 


8.13 


7.921 0.01 


SO.OOl 149.79 


214.59 


0.15 


-0.29 


*S* iter 


6.40 


16.87 


0.20 


0.71 


o.teJ 


0.1 Ol 0.08 


6.78) 15.16 


23.19 


0.13 


0.19 



[0 0 9 8] 
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Pto*mjFTMfc&& (SingieGate) 



MZA 


<VD»1V) 
(VO— (V) 


(VO-SV) 

<vo-*v> 


laUJlpA] 
{VD-1V) 


(YO-5V) 

(va—i v> 


lanflofi 




V»(VJ 
(VO» 5 V) 


' ^0- 1 V) 


fya*sv) 


(VO-!V» 


■OjorCpA) 
<vo-i vj 
(vo-ev) 


in nffnAI 


Point 1 




58.22 


9.25 


59.251 6.51 


6.06 


•1.11 


86.55 


118.32 


119.601 0.10 


0.00 


Point 2 




86.63 


2.60) 46.70! 7.15 


8.27 


•0 9Q 


89.24 


131.38 


137.001 O.0S 


-0.20 


Point 3 


36.60 


85.97 


2.901 73.25 


7.10 


6.07 




98.47 


133.57 


138.471 0.15 


-0.10 


Point 4 




85.27 


3.351 53.60 


7.04 


6.20 


rt Oft 


8755 


137.19 


140.00) 0.05 


-0.20 


Point 5 


35.30 


79.59 


3.251 39.40 


7.04 


6.31 


•1 .14 


77.67 


140.71 


142.241 0.10 


•0.20 


Point a 


33.72 


81.38 


' 2.551 30.45 


7.15 




■ M.UO 


73.81 


141.07 


141.781 0.10 


■0.05 


Point 7 


34.37 


77.74f 5.501 73.60 


6.80 


8.02 


.1 10 

•1 .III 


82£3 


185.15 


136.941 -0.05 


-020 


Points 


40.70 


100.42 


10.201 107.26 


6.60 


5.97 


J\ 77 


73.28 


131.58 


147.90 


0.10 


0.05 


Point 0 


40.70 


100.61 


4.90I 45.00 


6.92 


6.35 


j\ 7e 

•*J./o 


75.50 


131.83 


147.14 


0.15 


-0.25 


roni 1 u 


32.89 


74.68 


5.75I 132.05 


6.76 


5.75 


-1.10 


84.48 


127.76 


129.80 


0.15 


aos 


Point 11 


37.07 


88.45 


4.30I 67.45 


6.94 


6.12 


-0.87 


76.54 


130.05 


137.45 


0/40 


•0.35 


Pant 12 


30.52 


88.83 


1.851 37.55 


7.27 


6.26 


-1.15 


90.61 


120.82 


122.15 


0.50 


•0.30 


Point 13 


35. t7 


78.92 


1.351 55.50 


7.42 


6.15 


-1.15 


85.881 143.51 


143.82 


0.40 


-0.40 


Point 14 


32.07 


72.71 


1.80 


38.40 


7.25 


6.30 


-1.10 


86.481 124.39 


126.74 


0.40 


-0.45 


Point 15 




I 75.57 


8.60 


120.40 


6.70 


5.80 


-1.10 


84301 131.58 


132.65 


0.40 


-0.35 


Point 16 


32.29! 75.10 


3.50 


47.90 


6.98 


6.20 


-1.01 


84.93! 122.35 


124.64 


0.25) -0.3S 


Point 17 


34.26) 76.83 


4.40 


64.35 


6.89 


6.08 


-1.14 


33-28 


141.56 


141.58 


0.66! -0.25 


Point18 


31 .01 1 69.91 


5.40 


253.39 


8.781 5.44 


-1.18 


97.07 


123.17 


125.46 


0.25) 0.50 


Point 19 


36.26( 86.80 


5.60 


52.20 


6.80 


622 


-089 


7956 


126.53 


134.64 


0.40I -0.2S 


Point 20 


37.60) 93.11 


2507.90 


17345.00 


4.18 


3.73 


•080 


89.54 


125.46 


136.94 


0.15) -0.30 




34.96| 81.34 


129.65 


937.03 


8.81 1 5.99 


-1.02 


8438 


130.90 


135.39 


0.23 1 -0.23 




3.00j 9.49 


559.79 


3882.36 


0.6*1 0.58 


0.14 


6d4 


7.36 


8.24 


0.18| 0.16 



[0 0 9 9] 3L1. sS2E*ir»T»K:ftB"r / <#&tt. 
^l/y/a^KHIt (Sfit. S-value) ^?60~100m 
V/dec (DKlHR*^@'h$<. (tfE. tfcTUf- 

4) #150 ~300cm 2 As t^vmzMfiTjzt^Z.tT 

[oioo] cn6coaasx-^tifi^«TFTT«it 

j|±Cf3lbfcMOS FETKBEW«a»TKttlE* 

T F 3. t LTV>3. 

[0 10 1] *3MJC±5TFTtt#*C 

oT5Si8SnTV>-5. «»W»C«iB5j$S)^T5TFTfi 

,k*TFTtt0Mfct>fc<. «*T»V»WE*tt**l/T 

[0 10 2] *1. »2Ctt##£LTW«J 
cttXSWiS (a fit) t>K*t*. IWHIiWI* 

KS£-3£"f5£. ¥^fit* t t 3 'il>lC± 1 a cdi*jc-£*cb 
8.3%. ±2 a 03(^135. 4%. ± 3 a 01*11:39. 7%*<A 

[0 10 3] *fMH#6tt. fcSBKWOTFTWtOOa- 
«*±0iE«CfMit"*fc*6 . 540fiItf)TFT£$l5£ 

S§&. Sfilro¥i3fit«80. 5inV/dec(n-ch) . 80. 6mV/dec (p 
-cb)T*0. &*P(I1M«5. 8(n-ch) . 11. 5(p-ch) T&o 
fc. &»&(max) ©JFJ9«tti94. 0cm2/Vs(n-c 

h). l31.8cm2As(p-ch) «WI2ljtt5(n-c 
h). 10. 2(p-ch) H&riJi. 
[0 10 4] BP*,. *^lS?lfflL/tNfr^JHT F 



(1) Sfilroaffi^OmV/decetf'J. J?£ L < ISmV/dec 

(2) Sfit#80±30iV/dec&F*!, (380±l5mV/d 

(3) AiFE<Oafitrt<40cni 2 /Vsetl*J. jff £ L < 1235cm 2 As 

[0 10 5] *58»6a»l,fcPft*JHTF 
TCiVJTtt. KTCiKT«fcT F T«rtt«f * - <*:** 

( 1 ) S fit CD a miA SnV/dec £1 f*J . ff * L < W OmV/dec 

(2) Sfit# 80±45nY/decfiU*i. ff $ L < l&O ± 30mV 
/dec CIA OK**. 

(3) tfFE0)aH*«15cB2AseU*i, ff* L< (ilOcmVVs 

[0 10 6] cu»«k:. *»WlCJ;*TFTIi«a«)T 

±Cft* UfcMO S F E T©*)W!WB SttT^£«S*S 
StfcS R AMUSED RAMH8SS. S5itlW£ 

[0 10 7] Sfe. 3*^|JSB«y T?t4 > ^ JUy-f h*3®<7> 
TFTro^SUXS^lro^EmLTV^A?. 
MHjfi©TFT^«iet±roy-f h*B*#T* - 7'l'*- 
y-f hflljfi(7)TFTC»UTt)ji^-rSCtA ? Tt^. 

[0 1 0 8] *5HH»4ISttJirottfttt*«»*- 

[0 10 9] [*SWT»6ft-5»ft«IJfi*CH"9"*S' 



(U) 



■#PJ¥10-I35469 



[0 110] 01 l£**9Xtt. *«m«>*)tT# 

iiR^ii©fi^*T»ii**.fcKft0>T e m?rt* 

[0 111] 01 lir*V»T«BT*4*C. «ft<tll 

io iTSsnsnrt) jwmet*. u^L^e. 0 

[0 112] ZtDmit. *5fflC*^TADy>5t** 

[0 113] ifc. HI 2 lc*-rtSft«Bfi*tt. 

0)ffl&ffig£fT a d £T#ftRgXK*ttJMk U 900 
~U00T«OiSlST3IWl<bffiltlfilxT*S. 
[0 114] K±©flteUT»j£Ufcttftffll*fflltt. 

01 2csr»«cfl*o»fttt* t **<. ^ai!Jc»* 

T *tt*C «fc -3 T^fJ 5 n/itt^ t & o T V . 
[0115] 012 CfcHT, 1201 ti^MS'l 

ft&^l 2 0 2C±r3Tffl**l3ttt|gtftoTV>*. ft 
oT, URICBI 2l^-T»«llifi»*TFT©Stta 
£LT*l/BT*i. *8fl!J&tt#l 2 0 2lC«fcoT£-f 
3X*;i^F-»fia«** 'J 7©»»SH* L £ ? . 

[0116] 0 1 o ES-rafc8fl*ift»tt. ^ 

i o aaiw i o o 2tf$>zm&<Dmm 

X*;MMM»ifcV»i:#*.6*l*. 
[0 117]**, *SW#6**tttt*fct*fttt«*® 

E5>itt»t i - 5^:«a«©fl:tWTWKLfcis*. «■ 
ntjWMBSftTVi*. cn«. is*i3Utotx*;u*- 

[0 118] Lfrl/frtfSaWJMfStt. iH**fctttt 

ttJWWIIMKD»*t>©T»4ftV>^tJi«IUTV>*. BP 

«tJ|tT*0. *+U70>IMfc*tttf«S©x*;WM* 
S£fc6ftn (*K«ctt*iJW:S*aft^) tt*"C» 

[0 119] fiU©HHc. HRMfc7n-te*-OMM:l, 



[0 12 0] LfrUttfS. *JMBCJ;-5ISfttta*« 
«01 '0C«"-r«)WS«IKfi*#L. 

W icx*;u*-l« t ft *«MM«lME U ft n 6 ft 
5. IPS, *+U7tttoSIMFS*'l4 

[0 12 1] #13. *5WCJ:0#6n*«-tt*fct4tt 
£fittfta<6 (»ft*rt ****** 6) »t~S§am 

[0 12 2] *3eW#6©«IJI*<jEUttfttf. 

±*tsfttta«iiittisart«ic*ir U 7 h 5 ? 7\t & 0 

55&#£»J5£bft^T/&6LTlrK. #&ftiig!lW* 

4. 

[0123] 2 ] *H^J«HJg^J 1 L 

TFTTt>oTCMOSB»*#J*T*«T*S. CM 

O S HISSttllM^J 1 L /5:«ft*j6OT N5 1 r ^ ;US T 

[0 12 4] 4^BWJir*Vt*CMOS@»«)f^aiS 
C!>-||JH»J*H5. H6ftfflV»TKWr*. ft&. #3? 

m o s ®s& a^a»a*iBinj icis o t & ot? « 

ftH. 

[0 12 5] *Htt6«ll^-rfHI^Ji«wfl£^T. 5 
£g«5 0 l±E«k«J»K5 0 2££RL. ^Oh\Z 

m&&&mm (bm -e-LT^ft^/t*- 

X>^-r-5 iiC £0 Nft^^MT F TCOfittJi 5 0 

3tP^*;i«TFT©SSttJI5 o 4i*»iar*. 

[0 1 2 6] gtt®5 0 3. 5 0 4 h 
^gHK5 0 5 4fiXKL. S6CAny>7C*4^t^ffl 

JlJfifliJlinCfeoafr*. C-jLT. S14J15 0 3, 
5 0 4»i**W««JHiifi»i*0. SffTSMSil?-® 

[0 12 7] acy-f htffi©HS«r«fiXT4 7 
;P5x^AK (H«*r) ^fiJtMU, ;^-z>yit 
7;P5X^AK<7)/^->5 0 6. S0 7«:^fi!tT-5 

[0 12 8] C^UT0 5 (A) <0tt!fe&«»6n«. 7 
;i/5X^AS8ro/1^->5 0 6, 5 0 7SrBfiKLfc6. 
*K. KJI«i|liH«l«)*frTfcoT7;PSX'?iJBl«) 
/t^-> 5 0 6, 5 0 7 (7)fflffilC#?LRcori11K<t^ 5 
0 8,5 0 9«JcT5. *H3iWTtt^«)*aKw» 



(12) 
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@&fld85 0 8, 5 0 9 0)||JS3). 5 umitS. 

[0129] ssc. m^mi tmmomrhoxm 
%Ttm?z®imk<\&s io, si imfozfro. ft 

**U *H«»JTtti©flWM00 A£ftSJKC9im 
E*H»T*. J: OY-f hi® 5 1 

2. 5 1 3 JL-5LT05 (B) Ottftfttt 

[0 13 0] 05 (B) 0ttft&t»Sft&6. Y-f Mfc 
&J&5 0 5 * X-y5 L >yffilCcfcl3X7?>yr 
-5. CCDXy^YlSTteY'f MS 5 12. 5 13 
*J:rWLHtt<OlWHtft«5 0 8.. 5 0 9jJ«VX?£ 

^>yac*aH«©HMawkiii5 o 8 . 509 £Rfes 

TSiH'5 (C) WfcftiiftS. 
[0 13 1] P*+*;USTFT«Il*-r«C 
LTl^vX HV*?5 1 4«SJ«U NS?£tf4T5* 

-t!>Ytt. fln&mKOKeV . K-Xao. 1~ 5X1013 
atons/cm 2 . $?£L<te0.5~ 2 xi0 13 a tons/cm 2 atom 
s/cm 2 Tfrfc'S. 

[0132] cro i«-tr>yiai4tk«fl<ana«E!Wi 

14B5 0 S'sifT^jitn-S. 5 15, 5 1 

(C) ) 

[0 13 3] SfcC. 05 (D) \Z,TsT£olzmzfP-1* 

KeV tttfcCKJgU K-X**Dl 1 ~ lxiO'Satonis/ 
cm 2 . 2~ 5xi0l4 a toms/cm2 £-3-3. 

is©**, swEKP'f *>*qRasnfc««5 1 

7,5 1 8#JBfi£3n«. 

[0 13 4] 0 5 (D) CSTlESiMKTLfciejftTN 
^r*;i*TFT«>iS*Wa5afcrs. BP^, N^r* 
;paTFTOV-^«W5 1 7. KM">$i«5 18. 
ffiUCTMWMt (SfcttLDDflW) 5 19. 5 2 
0. 9-+*)V&fflN$.S 2 IjWBS-T*. 

[0 13 5] 06 (A) IC^fi^tr^CDNf- 

**;ifflTFT*«3k$?;*hV*$r5 2 2ft»£T 
5. *UT. 0 6 (A) CjS-n*l8C4N»TPS*ff4 
T-S^MfttUTB (#□» -f*><7)aA£fT5. d 
©B-f *>oH-tr>yt>P-f *>©«*iPI«IK:2* 

[0 13 6] l*BOB-f*>©K-fc:>y»4»a«ffi 

30KeV . K— XS£ 0. 1~ 5 x 10 14 a tons/cm 2 . JffSL 
<tt 0. 5~ 2xiol4 a toms/cm2 SS^TS. CICOISIC 
£9 5 2 3, 5 2 47S5n5SW:B'f *>*«j«DS 
ft*. (0 6 (A) ) 

[0137] 2SBWB-T ^-xoh'-tr>y«fflijimff 

5KeV . h'— X§£ 0. 1~ 1 x I0l5atonts/cm 2 , 
<tt 2~ 5xi0l4atoms/cm2 dWXSlCfc 



DK«KCB'f*>*«aSfflaftfc**S 2 5. 5 2 6*« 
J&fcSnS. (0 6 (B) ) 
[01 3 8] ^OXSCiOPf-f *;i«TFT»V 
5 2 5. >«« 5 2 6, ftjMPFtttt* 
m (fcfcttLDDflMD 5 2 7. 5 2 8. 

^«5 2 9*»njet5. 

[0 13 9] JfcC. 06 (B) ejR*lS0>l*7». U 
5>XhVX?5 2 24B»Jl**. «R±iiffcU-1f-# 

[0140] *c. ammams 3 osoooawjssc 

X7CVDS. HCVDi£. Xlf>3-h££fllnntf 

[0 14 1] *C3>^^h*-^«)»j«ftffV», 
•r*MJTFT0V-Xfl1f5 3 1, Pft^MTF 
T©7-X«B5 3 2 *»fiW«. Sfc. FK>tt 

5 3 SttNf-t^^STFTiP^r^^MTFTtT 
£1" £ £ <!: T C M O S IS $ ft 

5. (0 6 (C) ) 

[0 14 2] Cl±0«fcaS*8T. 06 (C) 
«aT4*CM0SHai*f«»-*it**T**. CM 
OSH»»»fe*tt*«J««)'f>/ , t-^IS»-p*0. C 
MO S-f WX-^E»*itWCffiCllSf«^T»J«Lfc 

[0 14 3] C CITS 7 (A) KjjVTJtffi^KfJ. *H 

m%bxmmz7?7-<( xv h u *xa*s£S£g 
rmmvtz. 

[0 14 4] £43, 0 7 (A) ■J>y*5'l'-* r 

[0 14 5] 0 7 (B) {I«##<hUTx7hU 
5?X^I3»fi!)Wtw1". 07 (B) irS1->7hU> f 

«C. (V-XflW) ->7hl/ 

S?X^E»tt5a(lfWC»MH z MS+MH z 

[0 146] 'J>y*xl/-^[lS&«%S^KIi5[li9. 
19. 5 LIB (g) roCM0SHSS4Jig!L^ l J>y^ 
->k-^Tll£L/i. «B«E3-5V. 9 

a©U>y*->U-^T 300MHz6t±. ^ICISOO M 



(13) 



> ^ -> * CJt^T 2 0 <gj£V tftffOKft* t 5 Z. 
tft«*LTV>*. 1 - 5 VWiefflT«jgSffi* 

JfrsT&lirirfc+HKSMH z 09HMttK«HHbT 
CO 14 8] GU©«C. **Wt*lfflLfcCMOSH 

CO 14 9] 3 ?-\r*fl*Jfc6 tfirifcSaTfll 
-5 £ <h tt, £ J: * T F T t/Wf- + Wft* C» £ 

coi5 0] c*i?^ ©«rit*» nsitg) 

lfcJ;aa»S«2T3Rl/fc«K:. *fgsjld£oT#SL 
fcTFTttB*TMv»ttl6 (KifflMlMStt. SSMEKr 
tt) &«ai/TV>*. Sfc. £0«ftHifflWH*tt*fr 

[0151] *»H#6M:. *fWCJ:*TFTro»E 

i Kl/'f >«*Ri »IIIIIC3*»*»*ifiS«**aS*WKiB»i U 
CO 1 5 2] JtftNKI*. i»ttJfcW*lCt s M , :HW* 

KML&tttt) e*v>T%>. 7-**l0>«;llMffi«Efl: 
CO 1 5 3] £U:4*£»Si:, *X9i(CJ:«tSllttS 

(1) *^'J7*W»r* <*+U7Ci:-aT> HKW 

(2) 4F*'J7flDfM»tHWWT*Xtt?+*;^lft (V 

[0154] ^t, ±te2owfliBX*«i«:-r. mtrt 



^rg8¥l0-135469 

tr * c tr*»w*«jRr**flHafc«tt«) t f t *as 
[015 si ktmmt. ^«*t«*SA.TTrtt* 

[0156] *«>fi». *5Bw#6»4a?+*;wa*o 
wiwcaMi«a:«ij«*ii*"r*c5o/t. cutm**) 

[0 1 5 7] l/*^4t«EOft 

•y x 3 )V N$t*a&fcft £fl<&&T<fc3 s #f*rajSift 

CO 1 5 8] *£T*^#SM*#P!0ttJMW0>24 
gCSBLT. ^r^kSrtt). 01-2 tfmiS©gft 

co 1 5 9] co«Kt«j3ttt?gtts*ia8cs-r«ft« 

j££TS££Tfl&*T**£#*-S*l*. 08 (A) \Z 

£V>T. 8 0 1 tty-XfS«, 8 0 2 (i K w 

8 0 3tt?**;l*j£««T*0, ^+*;u»j£«wt8 

o 3©*eHA*WK3F*4MB«8 o 4iwejs!tan*. 

?+*MJdMl«8 0 3*. *tt#>MS*8 0 4&> 
^©«W8 0 5tt. 3Ml«C»t*fR«T*0. *ir'J 

CO 16 0] ^CTS8 (A) CS-Tfllfitt. H10C 

hi*. 01 oro i o o nssn^awiE 

8 (A) 07M«imt8 0 4 Kffl^ UB10 
fcfiftttfiHttia8 (A) W+t'J7AW5M8 

o scftjsrsoT**. 

CO 1 6 1] &?T. ?**)\Mimm 0 3l*TfCES 
snfc5F>l«l*«8 0 4tt?r*;W»fi!E«Wrt»c««W 

CbfJUh-f >*y , >*>+^ (x^;i/^-WIS<i:fcS^ 
-5) ©**v»«Wfc«JS!tl/. -5-<7)X^;U^-BSlCcJ:-3 

CO 16 2] 0 8 (A) 4A-A' T9J8ffLfc»f 
®0408 (B) IC^T. 8 0 6»*tt«aHI**"5"** 
08 (A) *B-B' T«»rU/iWf® 
0*0 8 (C) CljR-f. 

CO 16 3] 0 8 (C) CjSHTvdI. ntt*tt» 

ft4t8 0 4«)<I«SL. wpa > ra(i*r , J77!i^«lT^ 
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wpa, n#tm*§ 0*Y U 7*<»irr*«WtT** £ £ ft 
[0 16 4] ffioT. *JWCJ:*TFTO|lll©*ff 

pa (wpa,mft l~m£TflD;L&l®Bl) ftfW,fc<Ttt 
[0 16 5] 

UFE= 1/ Cox (A I d/ A Vg) • 1/ Vd • L/'W 
JLiTTCoxtty'f hBMUlM. Aid, AVgtt-en 
K K >W* I d £ y-f h«ffi V g ©|Efc*, V d 

[0 16 6] L#Lfc#5, H8&Wfc7-lr*JMBWtft 
[0 16 7] SSfc, 7M«HWK«EB8 (A) Cw-fllW: 

****** tpaans. -tosfic-snTeiTKRW 

[0 16 8] gSlg ( uFE) »¥SttDt (dCTtSS^ 
[0 16 9] 

Ofci] 

-1 

[0170] c©»iT«an*att. ±wits&9\& 

lattice SS*-r*)-fl!)jS»*J:^F«fttta«)Wi* 

sitfc«£®swflEtfi ( itti«Hirity*x?rr*) © 

[0 17 1] 

-5/2 -3/2 

/<l «: (m*) T 

[0 17 2] 
QR3] 

-1/2 -1 3/2 

ix\ « (m*) NiT 

[0173] cnsoacisi. ^+*;h(«hw*£ 

5. H 1 2 CiiV*1IMt©«£. A8imK:^4MUtft» 



[0174] hi*. aiwiictt»3c*i>r-f*>fl:L 

©SSN i ftlS.9 ft < 0 Cifi^t* i i ft** 

iwft*tfi »aiao*<ii*«b:iciE^viT>»< 

HtKlft*. BPS. RlC^Tl/tf i «)**««-r 

5 c tire # -sgaic *tpf«« * JW> a tfs c i ft* 

[0 17 5] (A) C45t»T5«8«I«lW8 0 

4 twm-ft t ft ««ceii 5 nr v > * 

CttiBgT&S.. dW^fcESte. HlOCSLfcft- 

[0 17 6] £C5«fcElI£Lfc»&. *«tt*«8 0 
4te rAttofiAttffJ <hLTS-5»-3<i:^Sa^^ro 

t, +*'j7ftM«T*ctJt<. u-;u©«fttaaft 
*i/T**'j7isi»iwK>i*a3rr*i«»s^*. =■ 

©Citt, *VU7m±©»acJ;*IKL0)f*#ftfi* 

[0 17 7] 

B?e±i;*«?+*;wR*ft. «mwr«ibtaa«c 

[0 17 8] WifiofittHW-f ^fflSSJiroJE** 
0 ftflWJT £ C tW >fvUl—§l*ft WAIT* - 

TBffiOlftii^C-y-^Uy^a^KWt (S«) <& 

[0 17 9] -!J-7;*Uy->3;PWtt0>fll±tt. *$ifi£ 

ftjav^itTKw^aaiwi&ftftfl***^* 

[0 18 0] 0 8 (a) T«-rsMttu>a*c. a*w 

*. for. it&«ftaai«fflrft^a<Tr**fci6- 

[0 18 11 
[»4] 

S%ln10-kT/q [1 +(Cd+Cit)/Cox] 



[0 1 8 2] 3£4K*3V>T. k»4*;^"^>S*. TI4 
&%m&. qtiS^S. Cd (iS^Ji^ft. CittWWH 

0tft*a«tt*. SU^S<i75eOmV/decade <!:.^5¥# 
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[0 1 8 33 fc«U *4KjR£ft»attS«*»ffl-r 
5fe*Oi£mT»0. TFTT«C<Di£^«CtJ£t3T 
K 60mV/decade KT«Wt«jW§ £ i "b **. 

[0 18 4] fcn'ST. *SWWS«HSft«**J*T 

[0 1 8 5] fie^T. x*^*HWB«EMC-J-*iV»3 

^*MW»rc'b«iJW«*«fcff are.. N^r* 

ggfc S«P -f *>*m»T^»*W*#JftTnttft 
[0 18 6] ^«*«W*P*fcttB-f *>TW 

[0 18 7] 6ua«ic. *»j*»a*9!««-eBi«r* 

*t8»*Slfc i l=*fMMf 6 ©MM K 

[oi88] bom 3 ] x-mmmximmm 1 u 
[oi8 9] *#at«c*Tis*»iM"f i ia***> 

** £ iTffittl+ro- -y y ;HME£ £ 6 CttJIttt left 
[0 19 0] 700 X2ftjiA*lB«MB)ICJ:o-ClS 

[0191] CMHm 4 ) *!OiflTtt£Qi0H 1 CS L 

c*v»T. y-r hmm 1 1 1 aawrsnifc** 

[0 19 2] CO^B)c$nfc^ftJKlC»LT, %M 

~ 1 500 a <«swichsoo ~ iooo A) <nmmxmi$.xz 
a. 

[0193] imwsiawxfi btmrnzmfoTzt 



[oi 9 43 ±eisrcmsftfcJi!«fcBt©.t 

[0 19 5] St. -J:ElgS£»af (Hi:-^ 

[0196] 5 ] **fli«Ttt. *«P! £JS# 

LT^Sl/feTFTSrDRAM Dynamic RondomAccess 

Memory). 43£tfSRAM Static Rondom Access Memo 
ry ) CrtyiLfcWco^TBHflT.*. RBCttHl 3 

[0 19 7] DRAMHJE1tr««Wl**ffirtUT3> 

SftfcTFTCJ^TfHWaftS. DRAMOlflOpt 
^Ut;i'£fcj£T3TFT£3>^>tf<0[IIE&€:!a 1 3 
(A) lOTj-f. 

[0 19 8] 7-FIU.3 0 lfcioTy-f 
A6n-5<h. 1 3 0 3T»Sn*TFTtt»att!S<!:ft 
5. ^«tt«iTIf>y HSU 3 0 2flJ^63>T>+M 3 

bps, cc93>5 t >-y-c«i*nfc<«r«TFTc 

[0 19 9] DRAMro^gWiKlcO^^E'J^WsXTS 
JSflfc**T F T £ 3 >x>-y-fc*^T^lO^^<7)T. 

[0 2 0 0] TFTftMV>TDRAM-tAS»filc 

T^SfcSi), l&ME.X<DWlft&5imttZZ.tVX2 
5. 

[0 20 1] »MU**?£LTWtt«4fflv>fc 
SRAME»*H13 (B) tC^-f. »*J. SftfturiR 
?£R«<D»t6*T F TTf^-TS S R AM«ffi* t * 

[0 2 0 2] SRAM«7'Jy^ , 7n-y7'^W«^[l 

N-OFF»-5^ttOFF-ON©23BeW*tl«.^L/ 
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[0 2 0 3] 1 3 0 5T^$n-5«Hy-K^TS>iD. 
1 3 0 6 ttKy h&T&<5. 1 3 0 7 ttSffitfTMS 
n5ftflBR?T*»J. 1 3 0 8TS$n3«fc5fc2Jfl<Z) 
K^/th^S^i 1 3 0 9T5RStt*J;3&2*& 
07?** h7>->'X*i:TS RAM;W*filES*l*. 

[0 2 0 4] EU:0*3&*fiJtTfc*SRAM0>«*«. 

[0 20 5] M0J 6 ) *Hfi£0JTte, 1 
a#SBfc£tf^H2 0>CMOSil»*jav»TEI-S 

£11. ECSSSBfc 
[0 2 0 6] fcfc, n5?y*03K£tt. J*2flB»IBK* 

WO T F T V»« d n-«R±JC±T*-»<tf 
[0 2 0 7] 3>hn-;HS»itt7 r o-fey!rtg 

ft. **'JB». A/D (D/A) 

a w^aftaaaaaresBsaai-acfcSfc^ 

T«)«fi5l3**^trt»Ofr*. #J§&. *=E'J@ftK:tt 
^#15. eT^LfcSRAMUS^DRAMHS&a^ 

[0 2 0 8] i©±5"ttfllrtC*Wffl»TBI!wT*flW 
¥ttft±lC»l*LfcMOSFETCE» 

r*ffiKft*rf*TFTTt>-3TDs;yiriaai*iii«T 

[0 20 9] GfcjjEfl 7 ) *&JiM-Ctt$Jf0i] 1 <hgfc 
4«fi«)TFT*fl«T«fleR1-. R9!CttHl4* 

[0 2 10] ST. SDiM 1 il^«roi@*»TBI 2. . 

(b) csti*****. 02 (b) ciR-tt**ft*fc 
ffla«TV». ioooAoi?so««ftiiBa«ftBi*»*. 

;i©1#<§£0 1 4 (A) EST. 
[0 2 1 1] 114 (A) i:^>t. 1 0 lfi5£g 
«. 1 0 2 ttTJftflt. 1 1 0 KHSttJf. 1 1 1 ttftKy 
-Y hl^iLT«aT*JIMafl*T**. 14 

ffi. 1 4 0 2 tt$rV h«S 14 0 1 i»flHMt.LT» 6 

CO 2 121 ^CK. COTtt^TSttg 1 1 0ir»LT- 



T. Cfl3'f*>ftAiai=J:0^«*flWl 4 0 3. I 
4 0 4J&t»J*S*V5.. 

[0213] *««rf * > Ott AjW»7 t fc 6 . SfcS 
I11 4 0 5^0.5H tfmro)9$CfiKKT5. J&!8?7 
®iME3»CVDjfe, T^XVCVDS. *rty*ffi0> 

[0 2 14] C3LT0 14 (B) 6*1*. 

014 (B) ottftwente, fccsfcsaBt 1 4 

a 1 4 o i <nmmz<D&mr. z.o uTasn^arts 

*fittt!M K^a—.H' 1 4 0 6 <hUTljStET5. 

[0215] cor, «di 1 1 1 «y-f h«a*<v 

X££fct>fcaTOtffcW*£SftTHl 4 (C) CST 

[0216] 014 (C) CjRTtt»TrBtflF«*K * 
>0£A£fTft-3. COB#. h*-Xlli£gtfMT>a 

fc, +K Ktf*-^1 4 0 6<afiT0)^«l 4 0 7. 1 

4 0 8tt-f*>ttA3i<ffft*3ftftV»©T. ~*Wfc-i*> 
ofigKgftli&K Bffll/fc««i 4 0 9. 

i 4 i ottascKWEoWft-f *>^fiAsns: 

tEfc*. 

[0 2 17] a±©«C2JtBO-f *>ttA**T. 7 
-X**1 4 0 9. >«*1 4 1 OfcJ^V-* 

t (LDDftS) 1 4 0 7, 1 4 0 87Wgfi££.ft5. S 
£, y-T MS 14 0 1 WiTRiT > 
"3, ?>r*)Wtfmm 4 1 1 ifc*. 
[0 2 18] SU:0lS«:iftT!B 1 4 (C) 0>ttJfeW» 
SftfcS. 300 A©ffSOB^L^V^^>SIS:^l8t 

CJ;a»«U!a*ffft5CtTV-X«W1 4 0 9. H 
Wsffi&l 4 1 OcoSffiE^^vU-tM h* 1 4 1 
2. 14 13SJEWET-5. (014(D)) 
[0 2 19] fcfc, ±Eiatt^>K»W3 0CJ'> 
*;WB, 9>ifZ7->m. **)7f ! >W&t:R»*Zt 

[0 2 2 0] fclc. Iffliitiiil 1 4 1 4 -t LTKftS* 
Sg*5000Aro)?^tr^MU. V-^«8l 4 1 5. 
f >m® 1 4 1 6 4»dtT*. C5LT0 14 (D) C 

[0 2 2 1] *H^lT^-r«jgroTFT(S. 7-X. ' 
Kl^1 , >Hffi*^^>vU-9--f Kl 4 1 2. 14 13$: 
^LTV-X/ F >aWi*Rf SWCAffft*- 

5 <y jr 3 ^ h «rHST#5. 

[0 2 2 2] [fffim 8 ) *30S«TttSaSW I (i 
^MflSJ7tS^ ; S>«}jtroTFT^SltTS0iI€:ST. i« 
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[0223] rr, mmm 1 £h««>:css*th2 

(B) CjR-fi*»*»*. fc£L, *SttfiffJTtty'f h 

SittT*. C©ttlSftlBl5 (A) C^T. 
[0 2 2 4] 015 (A) C*V»T. 1 0 1 

«, i o 2 ttT*K. 1 1 o 1 1 1 tiftcy 

< HIWU!l£LTMIET«*MMdKT*S. 1 5 

0 1 ttttAtt&MJt <# U ■> 'J 3 >«) TftS^ 
ST?**. 

[0 2 2 5] *E. ^OTtt^TgttM 1 1 0C# LT- 
T. £©'f*>i£Amc±0^ft*J*l 5 0 2.1 

5 o 33W»ritans. (B is <b> ) 

[0 2 2 6] ^««-f *>«ttA*W7Ufc6. Hffifl 

0 4*»jact*. 

[0 2 2 7] -5-LT. WW*-A'1 5 0 4t»*L 
fee. BOTtt#K*>©i£A£fTfc-5. CU©2*© 
-f*>£A£«T. 7-XSWU 5 0 7. KM , >«Wt 

1 5 0 8, <6SS^»6ftfS« (LDDflWD 1 5 0 5, 
1 5 0 6, ?Y*;WBfiiyW« 1 5 0 9 MBfifcSft*. 
[0 2 2 8] GU:0IS*«TH 15 (C) ©ttlftW* 

ente, soo A©jPS©H*Lfr^*>4fX'r:'«* 

•CJ:*»«Maa«fft5ii"W-f 5 0 1, 

7-X«Wtl 5 0 7, KM" 5 0 8, ©affile 

^>yXx>v'J-tJ--f K 1 5 1 0~1 5 1 2 4»J*T 
5. (H I 5 (D) ) 

[0 2 2 91 fcK. Mmmm l 5 l 3<i:LT2<fc]£3SS 
K*4000A©fl(3ia$KU 7-Xft«15 14. FU 
-f >«« 1 5 1 5 *»(ftT*. iL3LT015 (D) c 
*T»i£©T F T*9BSW«. 

[0 2 3 0] *HJS««lT«-r«j60TFT«. y-f bW. 

HI 5 1 0-1 5 1 2ft#LTaWffll/«SiSUJrr* 
©Tfifffc^-S y*3>*? h£H§fTi*3. 

[0231] oesff 9 j **tt«-ett*5Mi esua b 
¥^£m>T«&rr5gfit^*.en£©T, 

[0 2 3 2] Sfc. **W**lffll/fc i NW**iBO*ffl 

SatUTttTV*^^, 'Sy KV^VhxWXTV 
-f, *-^hry— >a>. 7*n>>x?->3> (7n>h 

a-WW5ft«. ^tt6Jfc#ffli&©ffi*&-0 i i£ 

0 1 6£jnv>Tf?3. 



[0 2 3 3] 016 (A) ttTV#*7T&9, *&2 
0 0 1, #*7«2.0'0 2. X*£il2 0 0 3. 
-Ty^2 0 0 4T8tfi££tl5. &r£B2 0 0 3lit*a 

[0 2 3 4] 01 6 (B) ljA-yF7^7>hf-fXA 
-fT*0, *#2 10 1. a^SK2 10 2. A*>KSS 
2 10 3T«lfi)t5ns. S^SB2 1 0 2ttJfc*«/h£! 

©im x© t> © a* 2 ft&ffl $ ns. 

[0 2 3 5] 016 (C) ti*-^try— >a>T* 

0. *#2 2 0 1. SSgB2 2 0 2. fiffX-f y?2 

2 0 3. 7>x^"2 2 0 4-e«J&2tt3. S^SB2 2 
0 2tt^*-£LT#Jffl;*ft-3#, USHwaSii^ft 

[023 6] 016 (D) im*flHRtt$t*8 f **^ 
«Tfd*MfmS) T*0. **2 3 0 I. «Fffi77SR2 

3 0 2, #^A7)SI52 3 0 3, SSSB2 3 0 4. jftf^ 
#*>2 3 0 5, 7>7-7"2 3 0 6 TfSj&Stt-S. 
SB 2 3 0 3 i:3f LTIi, ttJfcWKTVWSiLTlMI 

[0 2 3 7] 01 6 (E) «tfr^^7TS0. 
240 1. SSSB2 4 0 2. J£iggB2 4 0 3, »ft*X 

1 , y5 t 2 4 0 4, r- 7**^-2 4 0 StWfiJtSn 
5. S*SB2 4 0 2 KttLUJSftfcMIflf fcttttEBB 
2 4 0 3 £iiUT'J7;i^-f ACJl5£<t:#T#3© 
T, ^#te®fc*jifc#6©i§g^ 5 < ; J&£<t:ft<5. 

[0 2 3 8] 01 6 (D) tt7n>h7'n$>x?->3> 
T*0. *<*2 5 0 1. 3t®2 5 0 2. £9tSISSSII 
2 5 0 3. 3fc¥* (t'-AX7*'J y ^--WKt?**** 
$n5) 2 5 0 4. X:7'J->2 5 0 5T8tf£$ft'5. 
X*'J->2 5 0 5fi£SI^£??gft£c07V-tf>T 

SSB2 5 0 3t«V>*{MM«B3RSft«. 
[0 2 3 9] *IUI«iJCiRLfc<«3W t ailieU , V 

ICt). U 77°0 yi ^ -> a >^=EJU )V3 > tf a.- 9 . 

[0 2 4 0] *»WOTFTtMS53t^»llClB 
6T. fflAtfSRAM-^DRAMt^itoB'T&afllH 

[0 24 1] 

S-> 'J n >±trf^S{LfeMO S F E TCEflrTSiSGUtt 
WOTFTT«J«Lfc l J>y*vU-^»«!£*»TFT 

-cffietanfc'j >^-> u-^cit^T 2 o^gw^jift 

[0 2 4 2] $e>IC. :fl«|jS;»>«Ht*WLTK4i: 
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[010] 






[011] 






[012] 




[0 2 4 3] ^±0«fcTFT£fflV>T«fijc$n5*« 


. [013] 


DRAM. S RAM0<*J5£S:^1"0 




[014] 






[015] 






[016] 














10 3 




[an 




10 4 


Btfk3S8K (vxi7$eSK) 






10 5 




[0 3] 




1 0 6 




[04] 




1 0 7 
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